2 shifts (δ) are reported in ppm relative to the carbon resonance of the deuterated solvent. Infrared (IR) spectra were recorded as a thin film between NaCl plates.
Elemental analyses were performed at the University of California, Berkeley Microanalytical facility on a Perkin Elmer 2400 Series II CHNO/S Analyzer.
X-ray structural analyses were performed by Dr. Fred Hollander and Dr. Allen
Oliver in the University of California, Berkeley CHEXRAY facility.
Materials.
Unless otherwise noted, reagents were purchased from commercial suppliers and used without further purification. Tetrahydrofuran, pentane, hexanes and toluene (Fisher) were passed through a column of activated alumina (type A2, size 12 x 32, Purify Co.) under nitrogen pressure and sparged with N 2 prior to use.
Azazirconacyclobutene 1, [1] N-benzoylbenzaldimine (2), [2] 15 Nlabelled benzamide [3] and methylzirconium 2,6-dimethylphenylamide [1] were prepared according to literature procedures. α,β-Unsaturated imine 4 is a known compound, whose spectral data was compared to literature values. [4] Analytical scale conversion of amides to nitriles. In the glovebox, a medium-walled NMR tube was charged with 
Cp 2 Zr(CH 3 )NDC(O)Ph (7-d).
This compound was prepared in analogous fashion to 7 from benzamide-d 2 [5] . Spectral data were consistent except for the disappearance of the NH resonance and the appearance of a resonance in the 2 H spectrum. 2 H NMR (C 6 H 6 , C 6 D 6 , 77 MHz) δ 6.32 ppm. These spectra are different. such, full kinetics were not pursued; instead, we look at the initial rate over the first 12.5% conversion ( Figure   7 ). Based on these data, k H /k D was determined to be 3.6 ± 0.5. 
